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AGRICULTURAL GEOLOGY 


DurInG reconstruction, as the present period 
is frequently termed, many new applications 
of the principles of pure science to special 
fields of endeavor are being made. The prin- 
ciples of geology thus applied during recent 
years have given rise to economic geology, 
mining geology, engineering geology, oil geol- 
ogy and perhaps to that branch of the subject 
indicated by the above title for it is not en- 
tirely new. The application of the principles 
of the science to the solution of the geological 
problems that are met in agricultural enter- 
prises and pursuits, in brief, the relation of 
geology to rural welfare may appropriately be 
considered as agricultural geology. 

Such a problem is that of securing an abun- 
dant supply of pure water. In regions of 
copious rainfall it is essential, in those of aver- 
age to minimum rainfall it is absolutely neces- 
sary to consider the properties and the struc- 
ture of the substrata in their relation to water 
in order to obtain such a supply. Pursuant to 
the requirement of this necessity, the United 
States Geological Survey maintains a branch 
of service whose work is concerned with the 
water resources of the entire country. The 
purity of subsurface water depends chiefly on 
the filtering power of the yielding rocks. One 
of the best natural filters consists of residual 
material of considerable depth. Some rocks 
below this mantle are sufficiently pervious to 
hold, transmit, filter and consequently to yield 
pure water. Certain others are impervious. 
Another condition is found where the rocks 
contain joints or cracks along which water 
moves freely without filtration, conveying to 
wells or springs contamination from distant 
sources. This condition is a strong possibility 
in limestone regions. Artesian water which, 
jn some localities, flows from wells may be 
found where the properties and structure of 
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the containing rock bears such a relation to 
a supply of water as will ¢ oduce it.; Under 
one combination of ‘these conditions, as in 
areas of jointed igneous or metamorphic rocks 
in the Piedmont belt, an artesian well may 
yield a few hundred gallons daily; under 
another, that of a pervious sedimentary rock 
overlaid by impervious ones which outcrop in 
a moist region of higher elevation, as in the 
Great Plains, the yield may be several hun- 
dred gallons per minute. 

Among the minerals most useful in agricul- 
tural pursuits are coal and other mineral fuels, 
the mineral oils (kerosene and gasoline), iron, 
salt, gypsum, lime, the minerals of the soil, 
and the fertilizer minerals yielding potash, 
phosphates and nitrates. The nature, quality, 
distribution and availability of most of these 
substances bear direct relations to their res- 
pective geological occurrences. In order that 
careful discriminations may be made in their 
purchase and use, those who have need for 
them should be familiar with their distinguish- 
ing properties and with their relative values. 

In numerous localities natural gas is ob- 
tained from considerable depth. Gas provides 
fuel and light for use in buildings and power 
for machinery. Examples of such uses are 
common in agricultural districts in the gas- 
producing regions from Pennsylvania and 
West Virginia via Illinois southwestward to 
Texas and in other places, where many farm- 
ers depend almost wholly on the gas wells for 
these services. Gasoline for the auto and the 
tracter is now being extensively made from nat- 
ural gas. At Anaconda, Montana, the tallest 
smokestack in the world, 585 feet, was erected 
to protect vegetation from destruction by 
smelter gases and soil from ruin by erosion 
due to this loss of its vegetative cover. 
Ducktown, Tennessee, and other mining dis- 
tricts afford additional illustrations of these 
principles. The gases and dust from the 
smelters, from the blast furnaces of the steel 
industry and from the flues of the cement mills, 
through skillfully devised systems of careful 
collection and concentration, are soon to yield 
a large proportion of the potash used as fer- 
tilizer. 
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In road building the adaptation of various 
materials even when only sand and clay are 
needed is determined by the properties of the 
minerals and rocks considered for this purpose 
and by the nature of the base on which the 
road is to be constructed. In locating a road 
along or near a slope or in any topographic 
position where strata outcrop, the drainage 
and therefore the safety and permanence of 
the road, or its failure, depend on the kinds 
of rock involved and on their structural re- 
lation. The rapidly growing use of motor ve- 
hicles emphasizes the importance of details in 
regard to road materials and road locations. 

From the rocks at the surface or below it, 
suitable material is obtained for buildings 
and other structures necessary in agricultural 
enterprises. Such materials are used in ma- 
king brick, cement and concrete, in building 
roads, bridges, dams and retaining walls and 
in the erection of dwellings and other build- 
ings. A knowledge of the properties and 
adaptations of structural materials is essential 
to the intelligent selection of them and to 
their efficient use. It is also necessary in 
many localities to understand thoroughly the 
relations of the substrata to the surface in 
order to choose safe locations for permanent 
structures. 

The way in which undrained areas were 
formed has much to do with the solution of 
the problems that arise when drainage is 
undertaken and with the kinds of soil re- 
claimed when the project is completed. 
Whether an area must be drained by means 
of surface ditches or whether an exit may be 
found through a pervious layer of rock below 
depends wholly on the elevation and on the 
nature and structure of the substrata. In 
arid and semi-arid regions the possibility of 
irrigation as well as the permanence of the 
aqueduct is dependent also on geologic and 
topographic factors. Of the sewage disposal 
plants which are needed on all farms most 
types can be located with safety in regard to 
water supply only by considering fully the 
conditions of geologic structure and materials 
in the vicinity. 

The losses of soil by erosion due to the 
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action of wind or of water and in some local- 
ities due to the additional influence of im- 
proper tillage and pasturage bear definite re- 
lations to the topography of the area affected. 
Unfortunately the rich, black humas of the 
top soil, which is the best part of it, is the 
first to be removed—a fact that makes early 
prevention imperative. If the losses are per- 
mitted to continue a great succession of 
gullies and barren ravines soon develops and 
a worthless area is formed where valuable land 
could have been retained. The water table is 
perceptibly lowered over large areas by in- 
creased depth of drainage channels or re- 
moval of protective cover and this is another 
serious loss. On the other hand proper drain- 
age may change an alkali soil to a fertile one. 
The chief processes that cause these losses 
involve the principle that the transporting 
power of water various as the sixth power of 
its velocity. This means that a current whose 
velocity is three miles per hour can carry more 
than eleven times as much sediment as one 
whose velocity is two miles per hour and that 
a current of three miles per hour loaded to 
its capacity will, on being reduced to two 
miles per hour or less, deposit more than 90 
per cent. of its load. When a flood current 
subsides or is checked, an area of rich soil 
may be covered to a depth of several feet with 
sand or other worthless material. Prevention 
and partial restoration of losses may be ac- 
complished as follows: Meandering channels 
may be replaced by large drainage ditches 
and with the aid of catchment basins in 
regions having high rate of rainfall, prevent 
flooding, and erosion of river bottom land. 
Other losses may be wholly or partly pre- 
vented by constructing retaining walls, by the 
use of tiling or of lined open drains, by con- 
tour tillage, by limited pasturage, or by plant- 
ing trees, shrubs or grasses. Restoration may 
be partially made by constructing dams or 
by other means of ponding to check the cur- 
rent and arrest the moving sediment thereby 
changing the area from one of erosion to one 
of deposition. 

Soil origin finds its explanation chiefly in 
the field of geology; soil distribution, largely 
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in that of physiography. Different kinds of 
soils are produced from different kinds of rock 
or from the same kind of rock when subjected 
to different processes during the course of 
origin. For example, soils originating from 
a given kind of rock in a warm, wet climate 
will be very unlike those derived from the 
same kind of rock in a cool, arid region. A 
third kind of soil will result if the materials 
from the same kind of rock are transported 
and sorted by water before forming the final 
soil; a fourth kind, if transported by glacia- 
tion; and a fifth, if deposited by the wind. 
The various kinds of soil may differ from each 
other in number of mineral constituents or 
in the different proportions of each. The 
development of hills and valleys and other 
topographic forms by erosion gives rise to a 
different kind of soil in each topographic 
location. Kinds of soil arise also in numerous 
other ways each of which is a response either 
directly or indirectly to geologic or physio- 
graphic processes and conditions. 
Classification of soils that they may be sub- 
jected to treatment conducive to the greatest 
production depends chiefly on the accurate use 
of the principles of soil origin and distribu- 
tion. The changes recently made by the 
United States Bureau of Soils in the revision 
of classification units that were used in map- 
ping a number of years ago afford excellent 
illustrations of this fact and of its recognition 
by the Soil Survey. The new divisions formed 
are based almost wholly on genetic and topo- 
graphic relations—the principles of geology 
and physiography being applied to a much 
greater extent and in greater detail than in 
the earlier work. | 
The distribution of vegetation in so far as 
it is controlled by topography, kind of rock 
and geologic structure constitutes an impor- 
tant phase of agricultural geology. The dis- 
tribution of soils, of rainfall, of temperature 
and of plant and animal life, the location of 
water courses, of valleys and uplands, of rail- 
ways, highways and of markets as well as the 
adaptability of various areas to their re- 
spective agricultural uses are, to a remarkable 
extent, arranged in accordance with the topog- 
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raphy and with the kinds and relations of the 
underlying rocks. 

The principles of improvement in domestic 
plants and animals are found in a diligent 
study of the geological history of their re- 
spective races and are fully illustrated in the 
development of the present forms of life from 
the ancient ones. These great changes in 
form, stature and intelligence make some of 
the useful stories in the earth’s history as 
they are revealed by the record that is written 
in the rocks. By the study of this history 
man is encouraged in self improvement and 
in the realization of his responsibility to the 
world about him; he is inspired to higher 
ideals in his relations with his fellow man 
and in the field of intellectual achievement; 
he is stimulated to a more intelligent under- 
standing of the powerful forces in nature and 
of their influence on the origin and on the 
destination of the human family. 

In view of the present awakening to the 
needs of people in agricultural vocations and 
of the many relations of this science to rural 
welfare, it seems reasonable to expect that the 
study of agricultural geology in colleges and 
elsewhere will be extended until it is shared 
by all who are preparing to do work in rural 
improvement and that each will continue this 
study long enough to be able to apply the sub- 
ject with intelligence. 

Joun E. Situ 

DEPARTMENT OF GEOLOGY, 

Iowa STATE COLLEGE, 
Ames, Iowa 





THE NOMENCLATURE OF FAMILIES 
AND SUBFAMILIES IN ZOOLOGY 


Recent years have seen gratifying progress 
in the establishment of permanent rules of 
zoological nomenclature. Through the Strick- 
landian Code, the American Ornithologists’ 
Union Code (commonly known as the A. O. U. 
Code), and, most recently, the International 
Code, greater uniformity of usage has been 
achieved than was ever before thought 
possible. 

Family names, however, are still in very 
much the same state of nomenclatural chaos 
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as were generic and specific names before the 
adoption of the Stricklandian Code in 18492, 
Zoological family and subfamily names 
have come and continued in use by a sort 
of auctorum plurimorum principle; and . 
though current usage is more or less satis- 
factory so long as every one is agreed, any 
serious difference immediately causes trouble. 
Rules by which workers will agree to be 
bound, therefore, become necessary; and this, 
it were trite to say, is the reason for any code 
of nomenclature. Certain authors, however, 
have recently begun, for reasons other than 
zoological, to change many family names 
long in use, and it is, therefore, pertinent now 
to inquire into the desirability of such 
changes, and of the formulation of some prin- 
ciples for guidance. Since family and sub- 
family designations must depend on generic 
names, they are more in need of definite rules 
than are the names of still higher groups. 

Latreille, in his “Précis des Caractéres 
Générique des Insectes,” published in 1796, 
was the real originator of the family concept 
in zoology, but he first designated these 
groups by number, though in a later work 
adopted plural Latin names with differing 
terminations. William Kirby, an English 
naturalist, in a paper on a new order of 
insects,’ was the first to advocate the adoption 
of uniform patronymic endings in “ida.” 
The idea was soon afterwards adopted and 
elaborated by W. E. Leach, and subsequently 
by other authors, so that it was brought into 
general use during the succeeding decade. In 
1825, N. E. Vigors, in a paper on the classi- 
fication of birds, provided an entire set of 
family names with the ending ide. It is of 
interest to note, in this connection, that Ger- 
man authors were far behind the English in 
adopting this improvement in terminology. 
Subfamily names in “ine” did not come 
into general use until about the year 1830. 

The first definite formulation of the prin- 
ciple of patronymic endings for family and 
subfamily names was in the Stricklandian 

1 Trans, Linn. Soc, London, XI., 1813, p. 88, 
footnote. 








AveustT 13, 1920] 


Code,? and is introduced in the following 
language: 

B. It is recommended that the assemblages of 
genera termed families should be uniformly named 
by adding the termination ide to the name of the 
earliest known, or most typically characterized 
genus in them; and that their subdivisions, termed 
subfamilies, should be similarly constructed, with 
the termination ine. 


The next epoch-making code of nomencla- 
ture, the A. O. U. Code of 1886, Canon V., 
adds to this only the proviso: 


When a generic name becomes a synonym, a cur- 
rent family or subfamily name based on such 
generic name becomes untenable. 


The revised A. O. U. Code of 1908 made no 
change in this. 

The International Code of 1913 has only 
the following provisions regarding family and 
subfamily names: 


Article 4, The name of a family is formed by 
adding the ending ida, the name of a subfamily by 
adding ine, to the root of the name of its type 
genus, 

Article §. The name of a family or subfamily is 
to be changed when the name of its type genus is 
changed. 


The Entomological Code,’ prepared -chiefly 
by Messrs. Nathan Banks and A. N. Caudell, 
contains so many additional provisions re- 
garding family and subfamily names that it 
seems worth while to quote entire the por- 
tions pertinent to the present discussion : 


108. The name of a family shall be formed by 
changing the last syllable of the genitive case of 
an included generic name (preferably the oldest) 
into ida, 

109. The name of a subfamily shall be formed 
by using ‘‘ine’’ in place of the ida. One of the 
subfamily names shall be based on the same generic 
onym, or is removed from the family or subfamily, 
is a part. 

113. The name of a family or subfamily is to 
be changed when the basic generic name is a hom- 


2 Report Brit. Association Adv. Sci. for 1842 
(1843), pp. 105-121. 

8‘“The Entomological Code, a Code of Nomen- 
clature for use in Entomology,’’ May, 1912. 
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onym, or is removed from the family or subfamily, 
or becomes a synonym. 

114. If there are two or more names proposed 
for the same family or subfamily ending in id@ or 
ime, the earlier name shall be adopted. 

15. If there are two family or subfamily names 
of the same spelling, the more recent shall be re- 
placed, or so modified as not to conflict. 


Recent multiplication of family and sub- 
family names in zoology and their depend- 
ence on generic designations make very 
desirable, in fact, almost necessary, definite 
rules for their selection and use. In any 
such rules, families and subfamilies should be 
treated alike (except, of course, for their 
difference in termination) just as are genera 
and subgenera. 

The above-quoted codes of nomenclature 
fail to provide a perfectly satisfactory rule 
for the stabilization of family and subfamily 
names, as is fully realized by those who have 
had to deal with such designations. This is 
principally because these codes neglect par- 
ticularly to define the term “type genus,” 
i. e., the genus on which the family name is 
based, and to specify the method of its 
selection. There are three methods that have 
heretofore been depended on for the deter- 
mination of type genera and the consquent 
formation of family names; use of (1) the 
most characteristic genus; (2) the genus 
whose name is the oldest in the group; and 
(3) the genus which first formed the basis 
of a family name. 

The first of these methods apparently was 
the consideration influencing most of the 
early writers, though there are indications 
that in many cases the genus for the family 
name was chosen at random. The objections 
to this first method are that it is not definite 
enough; that it depends on too many zoolog- 
ical conditions; and that it is open to con- 
tinual alteration as the limits of the group 
change by the admission of other genera which 
might by some authors be considered more 
differentiated. In other words, this method 
of selecting the type genus is too much a 
matter of personal opinion in its zoological 
aspect to be of value as a nomenclatural 
rule. 
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The second method above mentioned, the 
use of the oldest name within any circum- 
scribed family or subfamily group, is one that 
a number of modern zoologists use, although 
almost never with entire consistency, and it 
needs more careful consideration than the 
first. It possesses, it must be admitted, the 
advantage of definiteness and of easy appli- 
cation, but it likewise has several disadvan- 
tages which at once become evident when we 
attempt to apply it to all existing families 
alike, as we must do in pursuance of the main 
object of a nomenclatural rule. The most 
serious of these objections are as follows: 

1. A family name would be changed when 
any genus with an older name than any of its 
original components is added to the group. 

2. Any transference of a generic name to 
a genus of another family in which such 
generic name would be older than any already 
in that family would cause confusion in the 
transfer of the family name, a result that is 
always very undesirable. 

3. The universal application of this rule 
would make wholesale changes in familiar 
family names in almost all branches of zool- 
ogy, since until recently the use of the oldest 
genus was apparently only accidental, or be- 
cause it happened to be the most prominent 
or characteristic group in the family. This 
is especially the case with the older authors; 
and the use of the oldest generic name is not 
by any means current practise among modern 
writers, even entomologists, since examina- 
tion of Dr. Dalla Torre’s “ Catalogus Hymen- 
optorum” shows at once that a number of 
the subfamily and family names that he uses 
are evidently chosen by another method, for 
they are not based on the oldest genus in- 
cluded by him in their respective family or 
subfamily groups. Merely a few of the 
names that would have to be changed were 
this rule of the oldest generic name enforced 
are, in Hymenoptera: Ctenopelmatine, Dac- 
nusine, Euphorine, Tetrastichine, Tetracam- 
pine, Tridyminz; in mammalogy, Desmodon- 
tide, Oxyznide, Oxyclenide, Chinchillide, 
Dasyproctide, Erethizontide, Microtine; in 
ornithology, Ichthyornithide, Rallide, Gruide, 
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Ciconiidz, (Edicnemidx, Cathartide, Phasian- 
ide, Picide, Capitonide, Pycnonotide, Ploce- 
ide and Frigillide. 

4. Most important of all, it would prevent 
a definite and permanent concept of the type 
genus, since this would be constantly shifting 
by reason of the addition, subtraction, and 
changes of names. 

The third method for the determination of 
the type genus is the use of the genus from 
the name of which a family designation was 
first formed, and the retention of this genus 
as the family type, whatever its name be- 
comes. The chief objection to this is that it 
involves search through the literature for the 
earliest dates of family names, similar to that 
already made for generic terms. This, how- 
ever, is not such a great task as might at first 
appear. In fact, Agassiz, in his “ Nomen- 
clator Zoologicus,” has made a _ substantial 
beginning in this direction for all groups of 
zoology; while Dalla Torre has performed this 
service for Hymenoptera; Dr. T. S. Palmer, 
in his “Index Generum: Mammalium,” for 
mammals; and Mr. Robert Ridgway, in his 
“Birds of North and Middle America,” for a 
part of the birds. 

Its advantages do away with the chief 
drawbacks of the “oldest genus” rule. Most 
important, it provides a definite and perman- 
ent family concept in some generic group. 
Furthermore, it will prevent all changes in 
family names from the addition of genera 
or from alterations of generic names (other 
than of the type genus) within the family; 
it will obviate nearly all the transference of 
family names to unfamiliar associations, with 
the consequent confusion; and will cause 
comparatively few changes in the current 
designations of families. 

To adopt any rule will necessarily involve 
some alterations in current family and sub- 
family names, but apparently far fewer 
changes result from what might be termed 
the “permanent type genus” rule than from 
that which selects the oldest generic name. 
The latter has the advantage of easier appli- 
cation and involves less research, but is not 
nearly so logical nor so scientific as the rule 
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which provides for a permanent type genus, 
since this rule corresponds almost exactly to 
the method of determining the type species 
of a genus. 

A demonstration of the advantage of the 
“permanent type genus” rule is to be found 
in the case of the family Bubonide, to which 
the writer has elsewhere already called atten- 
The generic name Strix Linneus has 
been, by the mutations of nomenclature, 
transferred from the barn owls, family 
Strigide, to the horned owls, family Bubo- 
nida, and instated there as the proper name 
for the genus formerly known as Syrnium. 
It thus becomes the oldest generic name in 
the family Bubonide, and by the “ oldest 
genus” rule would require the change of the 
name Bubonide to Strigide. By the third 
method above discussed, the genus Bubo, 
from which the family name Bubonide is 
formed, continues as the type genus, and no 
change in the name of the family Bubonide, 
into which the generic name Striz is intro- 
duced, is necessary. The family name Stri- 
gide would, in this case, disappear entirely, 
for the generic term Strix, removed from the 
former family Strigide, necessitates a change 
in this name Strigide to Tytonide, based on 
Tyto, the new name of its type genus 
formerly known as Strix. Thus, the same 
generic group in each of these families would 
continue to remain the type genus, just as a 
species, whatever its name becomes, remains 
the type of a genus. This method of a per- 
manent type genus has been recently endorsed 
in print, at least inferentially, in the Ento- 
mological Code;' by Dalla Torre, as an ex- 
amination of his “ Catalogus Hymenoptorum ” 
clearly shows; by Dr. C. W. Richmond in the 
ease of the family Threskiornithide;* and 
definitely by Mr. E. P. Van Duzee’ and Dr. 
Witmer Stone.® Furthermore, the following 


4 Proc. U. 8S. Nat. Mus., LIT., February 8, 1917, 
p. 190. 

5 Entomological Code, May, 1912, Rule 114, p. 22. 

6 Proc. U. 8S. Nat. Mus., LITI., August 16, 1917, 
p. 636. 

7 Ann, Entom. Soc. Amer., TX., 1916, pp. 89-91. 

8 Auk, XXXIV., No. 2, April, 1917, p. 228. 
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specialists in various groups, many of whom 
have personally furnished valuable sugges- 
tions, have given their approval to the prin- 
ciples and rules here presented: 

Dr. T. S. Palmer; Dr. Witmer Stone; Mr. 
J. A. G. Rehn; Dr. C. W. Richmond; Dr. 
W. H. Dall; Dr. P. Bartsch; Dr. O. P. Hay; 
Mr. G. S. Miller; Mr. N. Hollister; Mr. J. W. 
Gidley; Mr. A. N. Caudell; Major E. A. 
Goldman; and Dr. W. H. Osgood. 

Since some rule for the determination of 
the type genus is evidently necessary in order 
to stabilize family and subfamily names in 
zoology, the adoption of the third and last 
method above discussed, 2. e., that providing 
for a permanent concept of the type genus, is 
now advocated. 

For the sake of completeness it seems worth 
while to formulate the following tentative 
nomenclatural rules for the determination and 
treatment of family and subfamily names. 
These embody all the above provisions in 
modern codes, with some additions, including 
that for the type genus just mentioned, and 
provide for the most important contingencies 
that may arise. 


RULES FOR FAMILY AND SUBFAMILY NAMES 


1. The name of a family is to be formed by 
adding the ending ide to the stem of the ten- 
able name of its type genus. 

2. The name of a subfamily is to be formed 
by adding the ending in@w to the stem of the 
tenable name of iis type genus. 

3. Subfamily names shall for purposes of 
nomenclature be accorded the same treatment 
as family names. 

4. The type genus of a family or subfamily 
must be one of its included genera. 

5. The type genus of a family or subfamily 
is the included generic group from the name 
of which the family or subfamily name was 
originally formed, and is to remain the type 
genus irrespective of changes in its name. 

6. A family or subfamily name formed 
from the name of an included genus is valid 
whether or not originally accompanied by a 
diagnosis, or by specific mention of the type 
genus. 
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7. The law of priority, subject to that of 
generic names, shall be fully operative in 
relation to family and subfamily names. 

Remarks.—This, of course, in cases where 
changes in family names become necessary, 
should not be held to apply to the use of any 
names that are not based on the type genus. 
(See remarks under Rule 12.) 

8. In the application of the law of 
priority, consideration is to be given to all 
names employed respectively in a family or 
subfamily sense; and to all supergeneric 
group names not higher than the grade of 
family, if based on an included genus; but 
any such names when brought into use must 
have their endings changed to id@ or ine if 
they were originally proposed with other 
terminations. 

Remarks.—The necessity for some such 
rule is obvious, since many early authors, like 
Swainson, Vigors, and Bonaparte, used plural 
names with other terminations, such as ina 
and ini, which, of course, deserve consider- 
ation in determining the priority of family 
or subfamily names. Some authors, more- 
over, who extensively employed the termina- 
tions ide and ine, changed the penultimate 
syllable in the family name to “a” whenever 
necessary to conform to classical usage (e. g., 
Sylviade, Laniade); and it is, of course, 
desirable to retain such names, but with the 
regular ending. Furthermore, this rule in- 
volves the treatment of all supergeneric group 
terms not higher than the grade of family as 
potential family or subfamily names. 

9. When a family or subfamily is divided, 
its name is to be retained in both family and 
subfamily sense for that part containing the 
type genus of the original group. The re 
maining portion should take as its family 
or subfamily designation the earliest name 
based on any of its included genera. If there 
is no such name, the family or subfamily may 
take for its type genus any included genus, 
preferably the most characteristic or best 
known. 

10. When a subfamily is raised to family 
rank, its type genus is to be retained as the 
type genus of such family group. 
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11. The family or subfamily formed by the 
combination of two or more families or sub- 
families takes for its type genus the generic 
group in any of its components that was first 
made the basis of a family or subfamily 
name. 

12. When for any reason the name of the 
type genus of a family is changed, the de 
pendent family name must be changed to 
correspond to the new designation of the type 
genus. 

Remarks.—Such change in the name of a 
type genus occurs whenever the generic term 
is found to be a homonym or synonym or is 
transferred to another family group. Since, 
of course, a family or subfamily designation 
must be based on the tenable name of its type 
genus, there is obvious necessity for a corre- 
sponding change of the family or subfamily 
name whenever any alteration takes place in 
the name of the type genus. In such case, to 
use a family name already proposed but based 
on another genus would thereby change the 
type genus of the family and violate Rule 5. 

13. Of two family or subfamily names in 
zoology having exactly the same spelling, the 
later is to be distinguished from the earlier 
by the prefix “Pro”: hypothetical example, 
Propicide. 

Remarks.—Such preoccupation occurs when 
generic terms having the same word-stem are 
the bases of two or more family names; and 
to obviate the use of family names identical 
in spelling necessitates the selection of an- 
other designation in place of the family name 
invalidated. To replace the later name by 
one based on a newly selected type genus 
would be the logical method, were it not im- 
possible in the case of monotypic family 
groups. Similarly, the use of a new family 
name formed by the addition of id@ to the 
nominative case instead of to the stem of the 
name of the type genus, would not avail 
should the nominative case happen to be the 
same as the stem. 

The use of the prefix “ Pro,’ which we have 
selected on account of its meaning and its 
brevity, seems to be the most satisfactory 
rule that can be devised for such cases. For 
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segregate Pica Brisson, as the type and only 
genus of a separate family, the name of such 
family could not well be Picide, since this is 
already in use for another group, with Picus 
Linnseus as basis. Consequently the name of 
the family containing Pica would become 
Propicide. 
Harry C. OBERHOLSER 
U. 8. BioLocicaL SuRVEY 





FURTHER RESULTS OF ANALYSIS OF 
LIGHT DEFLECTIONS OBSERVED 
DURING SOLAR ECLIPSE OF 
MAY 29, 1919 

1. Srvce the article in Science of June 11, 
1919 (pages 581-585) was written, we have 
received through the kindness of the Astron- 
omer Royal the printed “ Report”? giving in 
detail the reductions and results of the light 
deflections observed by the two British expe 
ditions during the solar eclipse of May 29, 
1919. On the basis of the information in 
the “ Report” we have made an independent 
reduction of the photographic measures re- 
sulting from Crommelin’s plates. 

The non-radial effects, as resulting from 
our calculations, are found to be on the 
average about one third of those derived 
from the British printed results and as 
given in the seventh column of Table II. 
of the previous article in Science (see page 
583); in brief, our non-radial effects are on 
the order of the error of observation, so that 
they may be regarded as non-existent until 
other observational evidence is obtained. 

2. Table I. contains the revised radial light 
deflections resulting from all reductions; 
they are subject to some slight changes when 
some required additional information has 
been received. Comparing the observed de 
flections with those computed on the basis 


1‘*A Determination of the Deflection of Light 
by the Sun’s Gravitational Field from Observations 
made at the Total Eclipse of May 29, 1919,’’ by 
Sir F. W. Dyson, F.R.S., astronomer royal; Pro- 
fessor A, 8. Eddington, F.R.S., and Mr. C. David- 
son, Phil. Trans, R. 8., London, Ser. A., Vol. 220, 
pp. 291-333. [The longitude of Sobral, as given 
on page 296, should read 2" 41™ 25* west, instead of 
2" 47™ 25°,] 
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of the Einstein theory of gravitation, it will 
be seen that generally the observed de- 
flection is greater than the theoretical value. 


TABLE I 
Radial Light Deflections, May 29, 1919, at Sobral 





~ — —_ 





























Deflection 
No. | Star Dist.? O-E 
Obs’d. | Einstein | 
j 
3 | xe Tauri 1.99 | 1700 | 0788 | +0712 
2 | Pi. IV. 82 2.04 1.00 0.85 | +0.15 
4 | « Tauri 2.35 0.83 0.74 +0.09 
5 | Pi. IV. 61 3.27 | 0.57 | 0.53 | +0.04 
6 |v Tauri 4.34 | 0.55 | 0.40 | +0.15 
10 | 72 Tauri | §.19 0.35 0.34 +0.01 
11/56 Tauri | 5.38 | 0.31 | 0.32 | —0.01 
Star 11, the most distant star, accord- 


ing to the British reductions showed a de- 
flection agreeing better with the value cal- 
culated on the basis of the Newtonian Me- 
chanics, but it now shows a deflection agree- 
ing better with the Einstein value. In brief, 
the results of all reductions would lend addi- 
tional support to the conclusion reached by 
the British astronomers, namely, that, as 
judged by their best photographic plates, the 
light deflections observed during the solar 
eclipse of May 29, 1919, accorded better with 
the calculated values on the basis of the Ein- 
stein theory than on the basis of the New- 
tonian Mechanics. 

8. Comparing the observed deflections with 
the theoretical ones, as given in Table L., it 
would seem that the former decrease with 
distance more rapidly than do the latter. 
Whether this implies that the observed light 
deflections were the combined effects of the 
sun’s gravitational action and a solar atmos- 
pheric action of some kind can possibly not 
be settled definitely until further observa- 
tional evidence has been obtained.® 

Louis A. Bauer 

DEPARTMENT OF TERRESTRIAL MAGNETISM, 

WASHINGTON, D. C., 
July 17, 1920 


2 Expressed in units of the sun’s radius. 

8It may be suggestive that the light ray from 
star 2, which according to Table I. differed largely — 
from the Einstein value, passed through the solar 
atmospheric region directly above the remarkable 
prominence on the southeast limb of the sun, 
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SCIENTIFIC EVENTS 


CHEMICAL RESEARCH IN FRANCE AND 
ENGLAND 


THE Paris correspondent of the Journal of 
Industrial and Engineering Chemistry writes: 
“ Scientific research is at this moment passing 
through a serious crisis. It is going to lack 
personnel. The alarm has been sounded by 
Professor Daniel Berthelot, the son of Mar- 
cellin Berthelot. In a recent speech he called 
attention to the utilitarian direction of all 
scientific research, and more especially chem- 
ical. We have here in France many schools of 
chemistry, but they are all schools of industrial 
chemistry. Almost without exception they are 
concerned with producing the industrial chem- 
ist, and, little by little, weare seeing the labor- 
atories attached to professorships abandoned— 
laboratories such as that of Fremy at the Mu- 
seum of Natural History, which have been the 
nurseries of the research chemists. The neces- 
sity which the younger generation feels of 
earning a living as soon as possible is the cause 
of this state of affairs. Add to this that most 
of the laboratories lack funds and can not bear 
the costs of theoretical research whose eco- 
nomic profit may be far distant. The public 
authorities, however, seem willing to consider 
these questions, and to-day, for instance, you 
may see in the French parliament, a deputy, 
Mr. Maurice Barres, offer one of the arguments 
which you Americans have so wisely brought 
to the solution of the social problem: ‘It is 
useless to quarrel with wealth; it is better to 
use its activity to create more; and in this 
creation of wealth we chemists have a large 
duty to fill.’ ” 

The London correspondent says: “In ap- 
plied chemistry we are faced in Great Britain 
with a state of uncertainty and chaos without 
parallel in the recollection of any of us. No 
one can form any just estimate of the future 
supply or price of coal or other fuels; no one 
has any sure data upon which to base an opin- 
ion as to the future of the principal metals 
and other raw materials. Accounts from Ger- 


many and Austria are singularly conflicting 
and it is not easy for us to know whether in 
chemical industry we are to export to those 
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countries at a reasonable profit or whether we 
shall suffer from acute competition from those 
countries. And in our own financial state 
nothing seems certain beyond the fact that 
grievous and necessary taxation will continue 
for a long period and will hamper the develop- 
ment of business and the starting of new enter- 
prises. We have recently lived through times 
infinitely more anxious, and our neighbors in 
France and Italy have far more difficult prob- 
lems to solve than we have. Our anxieties are 
as nothing to theirs and the state of political 
industrial and financial chaos in Germany, 
Austria and Russia is such as to be beyond 
conception. We are not merely perplexed by 
this; the aspect continually changes and it is 
hopeless for us to try and imagine what will 
happen in the east of Europe. In time some 
sort of settlement or stability will be achieved, 
but the details of the process are beyond the 
wit of man to imagine.” 


MEDICAL EDUCATION IN THE UNITED STATES 

For the twentieth consecutive year the Jour- 
nal of the American Medical Association pub- 
lishes this week statistics dealing with medical 
education in the United States. In all med- 
ical schools during the last session there were 
14,088 students, or 1,036 more than during the 
previous session. These increases are in the 
first, third and fourth year classes, smaller 
second year classes following the small fresh- 
man enrolment in the fall of 1918 caused by 
war conditions. The increased enrolments 
have been most marked in Class A medical 
schools, the number enrolled this year having 
increased from 87.9 to 89.6 per cent. of all 
students. The percentage in Class B schools 
decreased from 8.3 to 4.8, and in Class C 
schools it increased from 3.8 to 5.6. 

The number of graduates this year was 
3,047, or 391 more than in 1919. The number 
of graduates of Class A colleges was increased 
by 470, while the numbers graduating from 
Class B schools decreased by 116. Of the 
Class C colleges, there were 37 more graduates 
than in the previous year. The number of 
graduates holding degrees from colleges of 
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arts and sciences increased from 1,180 to 1,321, 
which is 438.5 per cent. of all graduates. 

The number of medical colleges is eighty- 
five, the same number as last year. In 1904, 
when the Council on Medical Education was 
created, the United States had more medical 
schools than all other countries of the world 
combined. While the number of colleges has 
been reduced from 162 to 85 during the sixteen 
years, the number enforcing an entrance re- 
quirement of two years or more of collegiate 
work increased from four (2.5 per cent. of all 
colleges) in 1904, to seventy-eight (92.9 per 
cent.) in 1920. The number of medical stu- 
dents was decreased from 28,142 to 13,052— 
the lowest number—in 1919; but during the 
same period, the number who had higher pre- 
liminary qualifications was increased from 
1,761 (6.2 per cent. of all students) in 1904, to 
13,408 (95.2 per cent.) in 1920. The number 
of graduates was reduced from 5,747 to 2,656— 
the lowest number—in 1919; but the number 
having higher preliminary qualifications was 
increased from 369 (6.4 per cent. of all gradu- 
ates) in 1904, to 2,842 (93.3 per cent.) in 1920. 


WORK OF THE BUREAU OF MINES 


Dr. F. G. Corrrett, director of the Bureau 
of Mines, announces the appointment by Act- 
ing Secretary of the Interior Hopkins, of F. 
B. Tough as supervisor, and R. E. Collom 
and H. W. Bell as deputy supervisors, to 
administer the operating regulations on oil 
and gas leases under the Department of the 
Interior. Mr. Tough will be stationed at 
Denver, Colorado, and will have personal 
charge of operations in the Rocky Mountain 
fields, as well as supervisory charge of opera- 
tions on government lands in all fields. Mr. 
Collom will be stationed at San Francisco, 
California, and will have charge of opera- 
tions in the California oil fields) Mr. Bell 
will be stationed at Dallas, Texas, and will 
supervise operations in the Louisana fields. 

Mr. Tough is a graduate mining engineer. 
He has had seven years’ experience in actual 
engineering and practical work for the South- 
ern Pacific Company in the California oil 
fields and as petroleum technologist with the 
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Bureau of Mines for four years. While with 
the Bureau of Mines, he covered practically 
all the oil fields in the United States, and has 
done much work in correcting water problems 
in Illinois, Colorado, Wyoming and Cali- 
fornia. He is the author of Bulletin 163, 
“Methods of Shutting off Water in Oil and 
Gas Wells.” For the past year and a half 
he has been in charge of the conservation 
work in the Wyoming fields, under the co- 
operative agreement with the Rocky Moun- 
tain Petroleum Association, which has con- 
tributed $30,000 a year for the Bureau of 
Mines to demonstrate methods of drilling 
and operating wells in order to minimize the 
waste of oil and gas and damage to oil and 
gas sands. This work was so satisfactory 
that the Rocky Mountain Petroleum Asso- 
ciation, consistng of the Midwest Refining 
Company, the Ohio Oil Company, and the 
Continental Oil Company, voluntarily sug- 
gested a renewal of the cooperative agree- 
ment for the second year and Mr. Tough 
will continue to supervise this cooperative 
work. 

Mr. R. E. Collom is also a graduate mining 
engineer. He has had a number of years’ ex- 
perience in the mining camps, but has spent 
most of his time in the oil fields of California. 
He was deputy supervisor for the California 
State Mining Bureau, where he worked prin- 
cipally in the Santa Maria oil field, from 
which position he was transferred to San 
Francisco as assistant chief supervisor. Mr. 
Collom has been with the Bureau of Mines for 
one year, during which time he has been in 
many fields in the United States, and was in 
charge of the Dallas office of the Bureau of 
Mines for several months. He worked in the 
Texas and Louisiana oil fields, particularly 
in the Wichita Falls and Ranger Districts, 
where, with the assistance of W. A. Snyder 
and J. B. Kerr, a number of operating prob- 
lems were solved and valuable recommenda- 
tions made to the oil companies. Mr. Collem 
is the author of a manuscript to be published 
by the Bureau of Mines relating to develop- 
ment problems in the oil fields. 

Mr. Bell is a graduate mining engineer 
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who spent a number of years in the mining 
camps, and then became interested in the oil 
business in Coalinga field, California, where 
he had much practical experience. For the 
past several years he has been with the Cali- 
fornia State Mining Bureau as deputy super- 
visor. He has recently been appointed as 
petroleum engineer with the Bureau of Mines, 
to take charge of the Dallas office, Texas. 
Government leases in Louisiana will be taken 
care of in conjunction with the demonstra- 
tion work in Louisiana and Texas. 

The supervisory work under Mr. F. B. 
Tough will cover the operating regulations to 
govern the production of oil and gas under 
the Act of February 25, 1920. These regula- 
tions cover only the active drilling, produc- 
tion, and gaging of oil and gas, the super- 
vision of which has been assigned to the 
Bureau of Mines by the Honorable John 
Barton Payne, secretary of the interior. 
Other regulations relating to the giving of 
leases and permits, collection of royalty 
moneys, ete., are under the supervision of 
the General Land Office. 

The operating regulations, before being 
submitted to the secretary of the interior, 
were submitted to representatives of the oil 
industry in the states concerned at a confer- 
ence held in Washington under Assistant 
Secretary of the Interior Vogelsang, on April 
1 and 2. These regulations, therefore, have 
the approval of representatives of the in- 
dustry with practical field and business ex- 
perience in oil and gas. The administration 
of the regulations will be undertaken by ex- 
perienced engineers. 


THE REORGANIZATION OF THE NELA RE- 
SEARCH LABORATORIES 


THe Nela Research Laboratory was organ- 
ized in 1908 under the directorship of Dr. Ed- 
ward P. Hyde as the physical laboratory of the 
National Electric Lamp Association. The 
name was changed to Nela Research Labora- 
tory in 1913, when the National Electric Lamp 
Association became the National Lamp Works 
of General Electric Company. For some years 
the laboratory was devoted exclusively to the 
development of those sciences on which the 
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art of lighting has its foundation, but in 1914 
the functions of the laboratory were extended 
by the addition of a small section of applied 
science, which had an immediate practical ob- 
jective. 

The section of applied science is now being 
largely extended as a separate laboratory of 
applied science under the immediate direction 
of Mr. M. Luckiesh, who becomes director of 
applied science, and a new building is being 
constructed to house this branch of the work, 
which will be carried forward with a staff of 
several physicists, an engineer, an architect 
and a designer, together with the necessary 
technical and clerical assistants. 

As has already been noted in Scrence, Dr. 
Ernest Fox Nichols, formerly president of 
Dartmouth College, and more recently pro- 
fessor of physics at Yale University, has ac- 
cepted an invitation to assume the immediate 
direction of the laboratory of pure science, 
under the title of director of pure science. 
The work of this laboratory, which will be con- 
tinued in the present building, will be some- 
what further extended unger the new organiza- 
tion. 

The Laboratory of Pure Science and the 
Laboratory of Applied Science will together 
constitute the Nela Research Laboratories, and 
will be coordinated under the general direction 
of Dr. Hyde, who becomes director of research. 


‘ 


THE LISTER MEMORIAL 

AT a public meeting held at the Mansion 
House, London, in October, 1912, the follow- 
ing proposals for commemorating the work of 
Lord Lister were adopted: “ The placing of a 
memorial in Washington Abbey, to take the 
form of a tablet with medallion and inscrip- 
tion; the erection of a monument in a public 
place in London; and the establishment of an 
International Lister Memorial Fund for the 
achievement of surgery, from which either 
grants in aid of researches bearing on surgery 
or awards in recognition of distinguished con- 
tributions to surgical science should be made, 
irrespective of nationality.” Nature reports 
that a meeting of the general committee was 
held in the rooms of the Royal Society on 
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Monday, July 19, to receive and adopt the re- 
port of the executive committee appointed in 
1912. The chairman, Sir Archibald Geikie, 
stated that the sums received in respect of 
subscriptions from the British Empire and 
foreign countries amounted to £11,846 5s. 10d. 
A memorial tablet, executed by Sir Thomas 
Brock, was unveiled in Westminster Abbey on 
November 1, 1915, and steps are being taken 
for the erection of a monument in a public 
place in London. In order to carry out the 
scheme for the establishment of the Interna- 
tional Lister Memorial Fund for the Advance- 
ment of Surgery, it was resolved that: (a) Out 
of the general fund a sum of £500, together 
with a bronze medal, be awarded every three 
years, irrespective of nationality, in recogni- 
tion of distinguished contributions to surgical 
science, the recipient being required to give 
an address in London under the auspices of 
the Royal College of Surgeons of England. 
(b) The award be made by a committee con- 
stituted of members nominated by the Royal 
Society, Royal College of Surgeons of Eng- 
land, Royal College of Surgeons in Ireland, 
University of Edinburgh, and University of 
Glasgow. (c) Any surplus income of the gen- 
eral fund, after providing for the erection of a 
monument and defraying administrative ex- 
penses, be either devoted to the furtherance of 
surgical science by means of grants or invested 
to increase the capital of the fund. The Royal 
College of Surgeons of England has consented 
to become the trustees and administrators of 
the Lister Fund and to carry out its objects, 
subject to the above provisions of the scheme. 
The subscription list is still open, and the hon- 
orable treasurer of the fund is Sir Watson 
Cheyne, Bart., to whom donations may be ad- 
dressed at the Royal Society, Burlington 
House, London, W. 1. 





SCIENTIFIC NOTES AND NEWS 


CAMBRIDGE University has conferred the de- 
gree of doctor of laws on Dr. John J. Abel, 
professor of pharmacology at the Johns Hop- 
kins Medical School, and on Dr. Harvey Cush- 
ing, professor of surgery in Harvard Univer- 
sity. 
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Dr. Witutiam W. Keen, professor emeritus 
of surgery at the Jefferson Medical College, 
president of the International Surgical So- 
ciety, recently in conference at Paris, presided 
at the opening sessions. 


Proressor M. T. Bocert, of Columbia Uni- 
versity, recently nominated a tariff commis- 
sioner by President Wilson, has declined the 
appointment. 


Dr. Joun G. Apami, vice-chancellor of the 
University of Liverpool, formerly professor of 
pathology and bacteriology in McGill Univer- 
sity, has been elected to an honorary fellow- 
ship in Christ’s College, Cambridge. 


THE Journal of the American Medical Asso- 
ciation reports that having reached the age 
limit, Dr. Amalio Gimeno y Cabaiias, pro- 
fessor of pathology at the University of Mad- 
rid, senator and at one time minister in the 
cabinet, was given an ovation in the university 
amphitheater at a special gathering for the 
purpose. He was presented with a medallion 
and a banquet followed. 


Proressor ALBERT S. Fuint, of the depart- 
ment of astronomy of the University of Wis- 
consin, retires from active work this month 
after thirty-one years of service on the uni- 
versity faculty. He will continue his associa- 
tion with the department as emeritus professor 
of astronomy. 


Dr. Marcus BENJAMIN, editor of the publi- 
cations of the United States National Museum 
in Washington, has received from the French 
minister of public education the award of the 
Palms, with the rank of “ Officier de l’instruc- 
tion publique.” 

THE Canadian Council of Scientific and In- 
dustrial Research has awarded $5,000 to 
Professor J. C. McLennan, of the University 
of Toronto, for his research into the properties 
of helium. 

Tue Prussian Academy of Science has 
granted Dr. Agnes Bluhm 1,000 Marks to con- 
tinue her experimental work on problems of 
heredity. 

Dr. SAMUEL W. HamixTon, of the Utica State 
Hospital, has been appointed chief medical di- 
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rector of the Hospital for Mental Diseases, 
Philadelphia. 

CuarLes S. Howarp, formerly an instructor 
in the department of electrical engineering and 
physics at the U. S. Naval Academy, has ac- 
cepted a position as junior chemist in the 
Quality of Water Division of the Water Re- 
sources Branch of the U. S. Geological Sur- 
vey, Washington, D. C. 

Mr. W. D. Coxtuins has left the Bureau of 
Chemistry of the Department of Agriculture 
to take charge of work on quality of water for 
the U. S. Geological Survey. 

Dr. CuHartes L. Parsons, secretary of the 
American Chemical Society, has returned to 
Washington following the adjournment of 
the International Union of Pure and Applied 
Chemistry at Rome, where he acted as the 
American representative. 

W. S. W. Kew, of the U. S. Geological Sur- 
vey, is studying the oil conditions of north- 
western Mexico for private parties while on 
furlough from the government service. 


R. B. Moors, chief chemist of the Bureau of 
Mines, and Dorsey Lyon, supervisor of mining 
experiment stations, are going south to inspect 
sites suggested for a mining experiment sta- 
tion to deal with problems of non-metallic min- 
ing, as provided for at the last session of Con- 
gress. 

THE Journal of Industrial and Engineering 
Chemistry records changes in positions as fol- 
lows: A. J. Lewis has resigned from the Bu- 
reau of Standards, where he was engaged in 
paint and varnish analysis as assistant chemist, 
and is at present with the H. H. Franklin 
Manufacturing Co., Syracuse, N. Y., as re- 
search chemist in paints, varnishes and enam- 
els. Dr, Fred C. Blanck has resigned as food 
and drug commissioner of Maryland and asso- 
ciate in chemistry in the Johns Hopkins Uni- 
versity to accept a position as director of 
inspection in the Del-Mar-Via Inspection Dis- 
trict of the National Canners Association, with 
headquarters at Easton, Md. Dr. R. L. Se- 
bastian, formerly engaged in magnesite in- 
vestigation with the U. S. Bureau of Mines, 
Berkeley Station, Calif., has accepted a posi- 


SCIENCE 





[N. 8. Vou, LIT. No. 1337 


tion as research chemist with the Barrett Co., 
Frankford, Pa. Mr. Arthur C. Metcalf has 
resigned as junior chemist, Bureau of Chem- 
istry, U. S. Department of Agriculture, to be- 
come chemist for the Republic Packing Corp., 
Lockport, N. Y. Mr. Ferdinand A. Collatz 
has resigned his assistantship in the depart- 
ment of biochemistry, University of Minnesota, 
to accept a research fellowship with the Amer- 
ican Institute of Baking, Minneapolis, Minn. 

WE learn from Nature that the eivil list 
pensions granted during the year ended 
March 31 include: Mrs. Howell, in recogni- 
tion of her late husband’s eminent public 
service in the Geological Survey of Great 
Britain, £50; Miss Juliet Hepworth, in rec- 
ognition of her late brother’s services to 
meteorology and oceanography, £50, and Mrs. 
K. Maedonald Goring, in recognition of her 
husband’s services to biometrical science, £85. 

“TRENDS in Psychology” was the subject 
of an address delivered on July 22 at Stan- 
ford University by Professor W. V. Binghaf, 
of the Carnegie Institute of Technology. 


At the request of the Réntgen Society, 
Dr. W. D. Coolidge, of the research labora- 
tories of the General Electric Company, gave 
an address on July 15 at University College, 
London. 

Dr. Ricnarp A. Berry, professor of anat- 
omy in the University of Melbourne, has been 
appointed Stewart lecturer for 1921 in that 
university. Professor Berry has recently, in 
conjunction with Mr. S. D. Porteus, director 
of the research laboratory of the training 
school at Vineland, New Jersey, issued a 
report describing a practical method for the 
diagnosis of mental deficiency and other 
forms of social inefficiency, and will devote 
his Stewart course to this subject. 


Dr. J. Bucaquoy, president of the Paris 
Academy of Medicine, has died at the age of 
ninety-one years. He had attended the meet- 
ings of the academy to the day before his 
death, which was due to a street accident. 


Tue death is announced of Dr. T. 
Debaisieux, one of the most eminent surgeons 
of Belgium, and emeritus professor of sur- 
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gery at the University of Louvain. Before 
his death, Dr. Debaisieux had the gratifica- 
tion of seeing his son appointed to the chair 
which he himself had held for many years. 


Tue American Public Health Association 
will meet in San Francisco, September 13-17. 
The program will include the Relative Func- 
tions of Official and Non-Official Health Or- 
ganizatons; Western Health Problems; Nar- 
eotic Control; Food Poisoning; Organization 
for Child Hygiene; Mental Hygiene; Health 
Centers. These subjects and others will be 
distributed among the following ten sectional 
groups: General Sessions; Public Health Ad- 
ministration; Laboratory; Vital Statistics; 
Sociological; Sanitary Engineering; Indus- 
trial Hygiene; Food and Drugs; Personal 
Hygiene; Child Hygiene. 

THE Journal of the American Medical Asso- 
ciation states that Dr. F. F. Simpson, of Pitts- 
burgh, recently spent several months in Europe 
with a view to interesting the medical pro- 
fession of the world in the project of reorganiz- 
ing on a uniform basis all international so- 
cieties related to the various branches of 
medicine. It is proposed to create a federa- 
tion of these societies and to establish an in- 
ternational medical press bureau which shall 
be charged with making known all important 
discoveries to the medical press of the world, 
thus assuring rapid diffusion of medical knowl- 
edge. A committee of ten, composed of two 
physicians from each of five countries, Bel- 
gium, France, Great Britain, Italy and the 
United States, has been named and will meet 
soon in Paris or London to set the new or- 
ganization on foot. 


WE learn from Nature that a congress of 
Philosophy to which members of the Société 
Franeaise de Philosophie and the American 
Philosophical Association are sending dele- 
gates, is to take place at Oxford on September 
24-27. Two of the subjects of discussion are 
likely to be of especial scientific interest: one a 
symposium on the principle of relativity, to be 
opened by Professor Eddington, and the other 
a discussion to be opened by Dr. Head on dis- 
orders of symbolic thinking due to local lesions 
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of the brain. The opening meeting of the con- 
gress will be presided over by Professor Berg- 
son. Arrangements are under the direction of 
Mr. A. H. Smith, New College, Oxford. 





UNIVERSITY AND EDUCATIONAL 
NEWS 


Girts of $150,000 each to Bowdoin and Uni- 
versity of Maine, $70,000 to Coes Northwood 
Academy at Durham, N. H., and $10,000 to 
the Eastern Maine General Hospital are in- 
cluded in the will of Dr. Thomas Opham Coe. 


Sir Jesse Boor has given £50,000 to the 
new Nottingham University scheme—£30,000 
for building and £20,000 for a chair of chem- 
A gift of £15,000 has been made to 
Liverpool University by Alderman Louis 
Samuel Cohen. A further gift of £6,000 has 
been received by the University of Cambridge 
from Mr. and Mrs. P. A. Molteno to meet the 
increased cost of labor and material in the 
building of the Molteno Institute of Para- 
sitology. 

Dr. CHARLES HusBarp Jupp, head of the 
department of education of the University 
of Chicago and director of the school of edu- 
cation, has been made chairman of the de- 
partment of psychology to succeed Professor 
James R. Angell, who resigned to accept the 
presidency of the Carnegie Corporation of 
New York. 

Proressor ARTHUR M. Parpee has resigned 
from the chair of chemistry at Washington 
and Jefferson Coliege, Washington, Pa., to 
become the head of the department and pro- 
fessor of chemistry at the University of South 
Dakota, Vermillion, S. D. 

At the University of Arizona, Mr. J. G. 
Brown has been promoted from an assistant 
professorship in biology in the college of arts 
and science to the position of professor of 
plant pathology in the college of agriculture 
and plant pathologist of the Agricultural Ex- 
periment Station. 


Dr. Dwicut FE. MInNnIcH, instructor in 


istry. 


physiology and zoology at Syracuse Univer- 
sity, has become instructor in animal biology 
at the University of Minnesota. 
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The British Medical Journal reports that 
professors of the Paris Faculty of Medicine 
have been placed in two classes according to 
their seniority, those in the first class receiv- 
ing a salary of 25,000 francs and those in 
the second class a salary of 23,000 francs. 
By a recent ministerial decree Professors 
Richet, Pouchet, Hutinel, De Lapersonne, 
Gilbert, Roger, Nicolas, Ribemont-Dessaignes, 
Quénu, Prénant, Widal, Chauffard, and Weiss 
have been put in the first class, and Pro- 
fessors Delbet, Marfan, Hartmann, Bar, 
Marie, roca, Teissier, Desgrés, Lejars 
Achard, Robin, Legueu, Letulle, Couvelaire, 
Carnot, Besancon, Vaquez, Dupré and Jean- 
selme in the second class. 





DISCUSSION AND CORRESPONDENCE 
TRANSVERSE VIBRATIONS OF RODS 


To THE Epitor or Science: In reference 
to Professor Cady’s paper on “The Theory 
of Longitudinal Vibrations in Rods having 
Internal Losses” in the Physical Review for 
February, I should like to say that we 
have made in the laboratory of Clark Uni- 
versity during the last ten years a very great 
many measurements of taansverse vibrations 
of rods of all sorts of materials and that we 
find that the theory of viscosity is by no means 
substantiated. Until Professor Cady’s experi- 
mental results are published I shall therefore 
have to reserve my opinion as to the applica- 
tion of this theory to longitudinal vibrations. 

I would say in justice to myself and my 
students that our results have been held back 
so long because we have attempted to apply 
the theory of elastic hysteresis to the subject 
and the difficulties in the solution of the 
Volterra integro-differential equations in- 
volved have been so great that we have not 
been able to finish the theoretical results. 
It looks at present as if that theory was not 
substantiated either. Accordingly, it will be 
necessary to invent a new theory or a com- 
bination of both. I have now decided to pub- 
lish the experimental results without waiting 
for the theory and they may be expected to 
appear soon in the Proceedings of the Na- 
tional Academy of Sciences. The subject is 
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an extremely interesting one and of great im- 
portance for many reasons. 
ArtHuR GorDoN WEBSTER 
CLARK UNIVERSITY, July 13, 1920 


THE EXPLORATION OF VENEZUELA 


To THE EpiTor or Science: With three com- 
panions, I have just returned from a collect- 
ing trip in western Venezuela, and I found 
there some conditions which will probably be 
of interest to others who may contemplate a 
scientific trip in the tropics. 

At the present time in western Venezuela 
there is considerable activity in oil develop- 
ment, not only in exploration, but in the 
establishment of permanent camps and re- 
fineries. Two of these camps are located in 
country entirely different in character. Ar- 
rangements could be made by any one desir- 
ing to visit these camps to make them his 
headquarters, thus rendering accessible for 
study faunas and floras which the student 
could otherwise reach and study only at con- 
siderable trouble and expense. 

One of these camps is ‘about twenty miles 
from Maracaibo in a desert region. The 
flora and birds here would be of especial 
intarest. 

The other camp is located on the Rio Oro, 
a tributary of the Catatumbo, and is reached 
by launch from Encontrados, a town about 
ninety miles from the mouth of the Cata- 
tumbo, which town can be reached by steamer 
without change of boat from Maracaibo. 
This camp is in a well watered and heavily 
forested region, as I was told, but I did not 
have an opportunity to visit the camp myself. 

The camp near Maracaibo belongs to the 
Caribbean Petroleum Company, with offices 
at Maracaibo. The other camp belongs to 
the Columbian Petroleum Company, and 
letters of inquiry relative thereto might be 
addressed to Mr. David Brullenbourg, Encon- 
trados. 

I was informed by several gentlemen con- 
nected with both petroleum companies that 
any one interested in the fauna and flora of 
the region would be welcome at these camps, 
and his expenses there would be reduced to 
the minimum. These camps offord an oppor- 
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tunity of living in health and safety in 
regions where such considerations are of vital 
importance. Maracaibo can be reached from 
New York City by the Red “D” Line in 
from ten to twelve days, and once at Mara- 
caibo, the camps can be reached without 
difficulty. 

In addition to these permanent camps, there 
is more or less exploration going on, and I 
was informed by two gentlemen that scien- 
tific investigators would be welcome with such 
exploring parties. Correspondence relative to 
this matter might be addressed to Mr. Grady 
Kirby and Mr. J. Whitney Lewis, care of 
The American Consul, Maracaibo. The Lake 
Maracaibo region offers an available field to 
collectors, and there are well-established and 
regular lake steamer lines, and from Encon- 
trados, to mention only one of the railroads, 
a railroad extends to Estacion Tachira at the 
foot of the mountains at an elevation of 364 
meters. Between the terminals of this rail- 
road are two or more other points in desirable 
country for study and collecting. From 
Estacion Tachira there is an automobile road 
to San Cristobal, which is on one of the head 
waters of the Orinoco river. 

E. B. Witu1amson 


MATHEMATISCHE ZEITSCHRIFT 


In view of the numerous reports of the 
present hardships of German scientists it may 
be of interest to note that in 1918 a new jour- 
nal devoted to mathematical research was 
started in Germany under the title Mathe- 
matische Zeitschrift, and that three volumes 
of this periodical appeared in 1919 while only 
two volumes were expected to be published 
annually according to the announcement. 

This evidence of activity in mathematical 
research seems to reflect an optimism which 
one might not have expected under present 
conditions. The subscription price of the first 
four volumes of this journal was 24 marks per 
volume, for the fifth volume it was raised to 
32 marks, and for the sixth it was again 
raised to 48 marks. The director of the jour- 
nal is L. Lichtenstein, of Berlin. 


G. A. Miner 
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SCIENTIFIC BOOKS 


Aids to Forecasting. By E. Got, F.RS. 
Published by the Air Ministry. London, 
1920. 

This publication officially numbered Geo- 
physical Memoir No. 16, gives a classification 
of the Daily Weather charts, 1905 to 1918. 
The weakness of any such classification is, of 
course, the assumption that like surface 
isobaric conformations are always followed by 
similar weather conditions. 

The general principle which Colonel Gold 
uses in selecting 15 types and subtypes, recog- 
nizes the position of the anticyclone as the 
dominating feature. This we are glad to 
notice because for many years forecasters 
have centered their attention on the “low”; 
naturally enough, overlooking the fact that 
directive force and course of the “lows” are 
determined largely by the antecedent or ad- 
jacent “highs.” Doubtless we shall have 
better forecasts for the North Atlantic sea- 
board when there is a fuller knowledge of the 
relation between advancing “lows” and those 
quick moving anticyclonic areas from the 
north known as “ Labrador highs.” 

This series of British charts starts with 
the anticyclonic to the S.W. then moving 
east until over Western Europe, then S.E., 
E., N.E., N., N.W., and W. 

Additional charts of special character are 
included, such as the indefinite area of low or 
high pressure, the trough, the dumb-bell de- 
pression and the depression centrally situated. 
The types were selected primarily with refer- 
ence to the weather of southeastern England 
and northeastern France. 

The forecaster fits his chart to the classified 
type and finds in a table corresponding type 
dates. Referring to the charts for those days 
he studies the general results. It is suggested 
that a local forecaster ought to have a set of 
synoptic charts interleaved so that he may 
study the weather in more detail. 

The primary purpose of the arrangement 
is to assist in day-to-day forecasting; but 
the data can be employed in discussing from 
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a statistical standpoint the weather associated 
with different types. 

Colonel Gold mentions the work of Captain 
Brunt during the war, showing the relation 
between the amount of low clouds in Flanders 
at different hours and the general direction of 
the wind. It appears that with the westerly 
type there was decreasing cloudiness. 

The scheme of indexing, tagging and class- 
ifying pressure charts is of course, not new. 
Odenbach, Brandenburg and others have 
made classifications for limited areas in the 
United States, and Bowie and Weightman for 
the whole country, giving with much detail 
the storm paths. 

Some of the notes made on the different 
types are extremely interesting: Thus, type 
I. is very favorable for west winds at night; 
and a notable instance occurred during the 
battle of Cambrai, November 20, 1917; the 
transitional type of fair weather in the even- 
ing and inland fog in the morning, occurred 
on March 20, 1918, when the Germans began 
their great offensive. Evidently the German 
forecasters picked the hour. And again May 
27 to 31, 1918. Type ITI. is one that worries 
the forecaster, for squalls come when he ex- 
pects fair weather. He forecasts rain in 
front of the trough and gets fair weather in 
front and rain behind. On August 26, 1916, 
seven British airplanes failed to return be- 
cause of a squall coming from the west while 
the planes were over the German lines. A 
different type occurred in June, 1917, during 
the battle of Messines, for which a week’s 
fair weather was accurately forecast. Type 
IX. means unpleasant weather. “The most 
noticeable example in history of this type,” 
says Gold, “is the one which persisted for the 
first three days of August, 1917, during the 
battle of Ypres.” Type VI. is the typical 
fair weather anticyclonic type. This type 
prevailed at the time of the German offensive 
in March, 1918, and also immediately after 
the armistice. 

It is evident that the forecaster from now 
on takes his place in all military councils for 
both offensive and defensive operations. 

A. M. 
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SPECIAL ARTICLES 
LINKED GENES IN RABBITS 


THE so-called “ English” rabbit possesses a 
dominant pattern of white spotting. A homo- 
zygous English mated with non-English rab- 
bits produces heterozygous English young ex- 
clusively. These mated with non-English rab- 
bits produce equal numbers of English and 
non-English young. Facts such as these show 
conclusively that the English pattern is de- 
pendent upon the inheritance of a single 
Mendelian gene. I have recently discovered 
that the gene in question is linked with an- 
other gene, that for intense vs. dilute pig- 
mentation. Dilution is a recessive character 
alternative with intense pigmentation. In- 
tense pigmentation is seen in rabbits of the 
varieties, gray, black and yellow. Dilute pig- 
mentation is seen in blue-gray, blue, and 
dilute yellow rabbits. 








| (1) Eng. | (2) Non- | (3) Eng. (4) Non- 














Summary of Int. | Eng. Dil.| Dil. Eng. Int. 
Oct., 1919..... 4 omg gic 4 
Feb., 1920. .... Cie be 4 
June 1920..... aa 5 5 
July, 1920..... iy See om 3 

Eb cs odes 23 28 16 16 

- ~— ~ | —__——eeo 
Non-crossovers- Crossovers 





In a certain experiment, I crossed a black 
English rabbit with a blue non-English rab- 
bit. A male from this mating was black 
English in appearance, but from his parent- 
age was known to be heterozygous both for 
English and for intensity. He was subse- 
quently mated with blue non-English females, 
which of course would be homozygous for the 
recessive member of each of the two character 
pairs. If no linkage occurred between the 
two pairs of characters, young would be ex- 
pected of four classes all equally numerous, 
viz., (1) English intense, (2) Non-English 
dilute, (3) English dilute, and (4) Non-Eng- 
lish intense. Classes (1) and (2) would rep- 
resent the original, non-crossover groups, 
classes (3) and (4) would represent novel, 
crossover groups. In a series of matings ex- 
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tending over more than a year, the following 
numbers of young have been obtained. 

The non-crossover classes have consist- 
ently been in excess of the crossover classes. 
In a total of 83 young, 32 have shown cross- 
over groupings of the two pairs of characters, 
and 51 have shown non-crossover groupings. 
This is 38.5 per cent. crossovers, an indicated 
linkage strength of 23 on a scale of 100. 

In a previous paper I have shown that Eng- 
lish pattern is allelomorphie with Dutch pat- 
tern, or very closely linked with it. If Eng- 
lish is linked with dilution, Dutch also must 
be linked with dilution. Attention should 
now be turned to the question whether other 
characters of rabbits belong to this same link- 
age group, and whether other linkage groups 
ean be detected in rabbits. 

W. E. Caste 


BussEY INSTITUTION, 
July 24, 1920 


THE FAT-SOLUBLE A VITAMINE AND 
XEROPHTHALMIA!? 


Ir is generally admitted by those who have 
conducted feeding experiments with rats that 
although the essential dietary factors for 
growth, including the so-called water-soluble 
B, are present, the animals will not grow to 
maturity with out the fat-soluble A. The 
work of Osborne and Mendel, McCollum and 
associates, Drummond, Steenbock and asso- 
ciates, and others give abundant evidence of 
this fact. All investigators are not in accord, 
however, that a positive lack of the fat-soluble 
A is the direct cause of the eye condition in 
the rat which McCollum? designated as 
xerophthalmia, some considering this disease 
to be primarily infectious. 

Bulley* has recently taken the most definite 
stand that this eye condition is not due to a 
dietary deficiency but primarily to infection, 
resulting from poor hygienic surroundings 
and uncleanliness. She based her conclusions 


1 Read before the American Chemical Society, 
St. Louis, April, 1920. 


2 McCollum, E. V., and Simmonds, N., Jour. Biol. 


Chem., 1917, XXXII., 29. 
3 Bulley, E. C., Biochem. Jour., 1919, XIITI., 103. 


SCIENCE 


157 


on a study of some 500 rats that were fed on 
definite synthetic rations. 

In our laboratory we have had occasion to 
feed white, and black and white rats on various 
synthetic rations and in going over our records 
we have compiled data bearing upon the pre- 
valence of xerophthalmia in relation to the 
known presence or absence of the fat-soluble 
A. These results are given in the table below. 








| Positive 








| Vitamines Absent | Number | Cases, | Per Cent. 
Group | trom Ration of Rats | xXeroph- | Positive 
| Reported | thalmia | Cases 
| | 
A.....| Fat-soulable A | 122 | 120 98.3 
wy pean Water “~ B | 103 None 
eas o None (controls) | 216 7 





It is seen that out of 122 rats, Group A, 120 
of them or 98.3 per cent. showed sooner or 
later positive signs of xerophthalmia, and that 
when the fat-soluble A vitamine was present, 
with or without the water-soluble B (Groups 
B and (@), none of the 319 rats showed evi- 
dence of this eye ailment. All the rats were 
fed individually in practically every case. 
They were kept in metal cages, without any 
bedding, which were provided with a special 
removable wire screen floor. The cages, and 
the food and water cups were always disin- 
fected once or twice a week. The sanitary 
conditions were, therefore, good. The same 
assistants handled and fed all the rats so that 
the attention given them was the same for all 
and the possibilities of infection from this 
source was uniform. 

It would seem to us that if xerophthalmia 
was primarily infectious and due to the poor 
hygienic conditions, that some of the rats in 
Groups B and C would certainly have devel- 
coped it. Further, repeated attempts were 
made to transmit the disease by using sterile 
threads of gauze, passing them cautiously 
over the edge of the lids of the sore eyes, and 
then carefully inoculating the eyes of the 
other rats. These tests were negative, as were 
the controls. This was fairly good evidence 
that the disease could not be transmitted by 
this means. 

Treatment of advanced cases of sore eyes 
with a saturated boric acid and also with a 








§ 
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silver protein solution failed to relieve the 
condition. However, when as little as 1 to 2 
per cent. of an extract containing the so- 
called fat-soluble A vitamine was added to 
the ration, the eyes were speedily cured 
and the rats increased in weight, indicating 
that this extract was a specific cure for 
xerophthalmia. 

We therefore agree with McCollum, that 
xerophthalmia is primarily a dietary deficiency 
disease, due to a lack of the fat-soluble vita- 
mine. The certainty of the prevalence of the 
disease depends on the high purity of the 
essentials that enter into the ration, and on 
the length of time of feeding, younger ani- 
mals showing the symptoms much sooner 
than older ones. 

Acknowledgement should be made of the 
assistance rendered by Miss Marguerite 
Sturtevant in carrying on this project. 

A. D. Emmett 

BIOLOGICAL RESEARCH LABORATORY, 

PakKE, Davis & CoMPANY, 
Detroit, MICH. 





THE AMERICAN CHEMICAL SOCIETY 


Tue fifty-ninth meeting of the American Chem- 
ical Society was held at St. Louis, Mo., Monday, 
April 12, to Friday, April 16, 1920. The council 
meeting was held on the 12th, a general meeting on 
the 13th, both in the morning and in the after- 
noon, divisional meetings all day Wednesday and 
on Thursday morning, and excursions Thursday 
afternoon and Friday. Full details of the meet- 
ing and program will be found in the May issue of 
the Journal of Industrial and Engineering Chem- 
istry. The registration was slightly over one 
thousand, eight hundred and twenty-five enjoying 
the smoker. 

General public addresses were given by Paul W. 
Brown, editor and publisher of ‘‘America at 
Work,’’ on ‘‘The Physical Basis for the Econom- 
ical Development of the Mississippi Valley,’’ by 
Chas. H. Herty on ‘‘ Victory and its Responsibili- 
ties.’’ The chief public address was given in the 
assembly room at the Central High School on 
‘*Chemical Warfare’’ by Colonel Amos A, Fries, 
director of the Chemical Warfare Service. 

The following divisions and sections met: Agri- 
cultural and Food, Biological, Industrial Chemists 
and Chemical Engineers, Organic, Pharmaceutical, 
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Physical and Inorganic, Rubber and Water, Sew- 
age and Sanitation Divisions and the Dye, Leather 
and Sugar Sections. Further details of their 
meetings will be found in the May issue of the 
Journal of Industrial Chemistry. 

The banquet, held on Thursday evening, April 
15th, filled the large banquet hall of the Hotel 
Statler. Excursions to Laclede Gas Works, Mon- 
santo Chemical Works, East St. Louis plant, and 
Laclede-Christy Clay Products plant, automobile 
tour for ladies to parks, Art Museum, Washington 
University, Missouri Botanical Garden and tea at 
Bevo Mill and excursion to Standard Oil Refinery, 
Wood River, Ill., and Illinois Glass Company, Al- 
ton, Ill., were enjoyed by all. 

A general business meeting was held on Tues- 
day morning, at which resolutions on the death of 
Professor Alfred Werner were read by Dr. Chas. 
H. Herty. Ernest Solvay was unanimously elected 
an honorary member of the society. 

CHARLES L. PARSONS, 
Secretary 


GENERAL PROGRAM 
Tuesday, April 13 
10 A.M. 


Address of welcome: Hon, Henry W. KIEL, 
mayor of St. Louis. 

Response: Dr. W. A. Noyes, president, Ameri- 
ean Chemical Society. 


General Addresses 


The chemical industry and legislation: Hon. E. 
P, CosTIGAN, tariff commissioner. 

Victory and its responsibilities: Dr. Cuas. H. 
Herty, editor, Journal Industrial and Engineer- 
ing Chemistry. 

General Meeting 
The prediction of solubility: J. H. HILDEBRAND. 


Selenium oxychloride a neglected inorganic sol- 
vent: Victor LenHER. Selenium oxychloride is a 
liquid whose properties have hitherto been almost 
wholly neglected. The raw material, selenium, is 
at present a waste by-product from the electro- 
lytie refining of copper. From the crude material 
selenium oxychloride can be produced at a very 
low figure and by the most simple chemical pro- 
cedure, the actual procedure being to bring in con- 
tact selenium dioxide and selenium tetrachloride 
in carbon tetrachloride solution. Its chemical 
properties are such that it will probably prove a 
valuable reagent to the chemist. It is an excellent 
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solvent for many of the inorganic oxides which 
are commonly considered to be very refractory 
in character. Molybdenum trioxide, for example, 
ean be readily separated from the oxide of tungs- 
ten. The solution of molybdenum trioxide in 
selenium oxychloride shows a deep indigo blue 
color when exposed to bright light, the solution 
again becoming colorless when placed in the dark. 
The reagent is an excellent solvent for unsatu- 
rated organic substances. The unsaturated hydro- 
carbons and aromatic hydrocarbons dissolve readily 
in the solvent while the paraffin hydrocarbons do 
not. Bakelite, redmanol, the waterproof insoluble 
casein glue used in airplane construction, pure rub- 
ber, vulcanized rubber, asphalt and bitumen, dis- 
solve with ease. The bituminous material can be 
dissolved from soft coal, leaving a carbonaceous 
residue, The vegetable oils mix readily with the 
reagent while with raw linseed oil a rubber-like 
mass is formed, quite similar to that produced by 
the action of chloride of sulphur on certain oils. 
The chemical behavior of the reagent is quite se- 
lective. Many inorganic oxides are completely in- 
soluble in it, while others dissolve with ease, ma- 
king possible many separations. Metallic sodium 
is not acted on by the reagent, even at 175° C., 
while with metallic potassium a violent explosion 
takes place. 

Studying plant distribution with hydrogen ion 
indicators: E, T. WHERRY. 

Adsorption of alkaloids: G. H. A. CLOWES. 

The chemical resources of the St. Louis district: 
O. H. PIERce, 
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A new form of active nitrogen: GERALD L. 
Wenpt and A, C. Gruss. This form is produced 
by the corona discharge at 20,000 volts from a fine 
wire through pure nitrogen at atmospheric pres- 
sure. Under most favorable circumstances as much 
as four per cent, of the nitrogen is transformed 
into an active form which reacts readily with hy- 
drogen to form ammonia; with oxygen to form 
oxides; and with lithium, sodium, potassium, mag- 
nesium, aluminium, iron and zine to form nitrides, 
and with sulfur to form a sulfide. It is probably 
different from Strutt’s nitrogen in that the latter 
gave neither ammonia nor oxides of nitrogen. 
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Whether it is atomic or an ozone form has not 
been determined, but on account of its extreme sta- 
bility the latter is more probable. It forms very 
slowly in the discharge and persists for hours 
afterwards, unlike the ozone forms of oxygen and 
hydrogen. It has a distinct odor resembling 
formaldehyde. 

The ozone form of hydrogen at atmospheric pres- 
sures—the formation of ammonia: GERALD L. 
Wenpt, A, C. Gruss and Ropert S. LANDAUER. 
The ozone form of hydrogen has now been pre- 
pared by three methods—the action of alpha rays, 
in the vacuum electrical discharge, and in the 
corona at atmospheric pressure. Attempts to pro- 
duce activation by means of Schumann light 
failed. The ozone hydrogen, or hyzone, is extremely 
unstable, reverting to the usual inactive form in 
less than a minute. Figures are given in a de- 
tailed study of the formation of ammonia from 
the hyzone and nitrogen, activated nitrogen and 
ordinary hydrogen, active nitrogen and hyzone, and 
mixtures of the two plain gases activated together 
and reacting in the corona, 

New determination of the absolute value of the 
radium; uranium ratio: 8. C, Linp and L. D. Ros- 
ERTS. 

A general theory of chemical reactivity, calcu- 
lations of reaction velocities, equilibrium constants 
and vapor pressures: S. DUSHMAN and IRVING 
LANGMUIR. 

The direct combination of nitrogen and chlorine: 
W. A. Noyes and Grorce H. CoLEMAN. 

The causes and prevention of after-corrosion on 
the bores of firearms: WILBERT J. HUFF. 

The binary system, Akermanite-gehlenite (lime, 
magnesia, alumina, silica): J. B. FERGUSON and A. 
F, BUDDINGTON. 

The system Fe,0,-SO,-H,0: E. Posngak and H. 
E, Merwin. This paper treats the general equilib- 
rium relations in this system from 50° to 200° and 
comprises the determination of the compositions 
and properties of the solid phases, as well as the 
compositions of the solutions in equilibrium with 
the various solid and vapor phases within the above 
temperature range. 

The ionization of strong electrolytes: JAMES 
KENDALL. 

Changes in the analytical ratios of sugars dur- 
ing refining: A. F. Buaxe. The clerget sucrose 
value for sugars, as pointed out by Browne at the 
Cleveland meeting, normally exceeds the polariza- 
tion by about one third the percentage of invert. 
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This is true of raw sugars as shown by numerous 
analyses, but in the products of a refinery, soft 
sugars and syrup, the value of the ratio SP/I is 
very low. Analyses of sugars at all intermediary 
stages of refining are given, in order to determine 
where the changes takes place. It is concluded 
that some change takes place during defecation and 
filtration of low test material and in the handling 
of the muds and seums, but that by all means the 
principal cause of the reduction of the value of 
this ratio is boneblack filtration. The factor is 
strongly negative for the first material coming off 
the boneblack, but increases in following portions 
until in the last portions it is about equal or 
slightly exceeds material going on. The average 
of all material going on is much higher than the 
average coming off. Since boneblack absorbs in- 
vert from first material and gives it up to later 
material it is supposed that by selective action it 
might absorb more levulose than dextrose. This 
is proved by tests on invert sugar. A high value 
of the ratio in refined products indicates inversion 
during refining. Losses of sucrose figured upon 
clerget values exceed those figured on polarization. 

Heats of vaporization: J. H. MATHEWS. 

Vapor pressure of lithium nitrate-ammonia sys- 
tem: R, O. E. Davis, L, B. OLMsTEAD and F. O. 
LUNDSTRUM. A number of substances known to be 
soluble in liquid ammonia were subjected to the 
action of a stream of dry ammonia gas, and sev- 
eral were found to liquefy and form a solution. 
This property is well known for ammonium nitrate 
and ammonium thiocyanate, but has not been here- 
tofore reported for several here recorded. Lithium 
nitrate is one of these. The vapor pressure of so- 
lutions of different concentrations of ammonia, 
lithium nitrate and water were determined. As the 
solution is non-corrosive to iron and has a low vapor 
pressure around zero and over an atmosphere at 
about thirty-five degrees, it is suggested that it 
may be utilized for absorption of ammonia from 
a mixture of gases and the subsequent recovery of 
the pure ammonia, 

Vapor pressure of ammonia-calcium nitrate sys- 
tem: R. O. E. Davis, L. B. OLMsTEAD and F. O. 
LunpDstruM. Calcium nitrate forms a solution 
with ammonia similar to that formed by lithium 
nitrate. The vapor pressure is somewhat lower and 
the ammonia absorbed is not quite so great. This 
solution is also non-corrosive, but becomes corrosive 
as carbon dioxide is dissolved in it. 


Magnetic properties of dilute solutions of certain 
metallic oxides in silicate glasses: R. B. SosMAN 
and H. S. Roserts. 
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Pressure measurements of corrosive gases. The 
vapor pressure of nitrogen pentoxide: FARRINGTON 
DANIELS and ArTHuR C. BricHt. A new all-glass 
manometer is described in which a platinized glass 
diaphragm is arranged to close an electrical indi- 
eating circuit. A measured air pressure is thus 
balanced against the unknown pressure without the 
aid of optical systems. A convenient method for 
preparing pure nitrogen pentoxide is given. De- 
terminations of the vapor pressure of nitrogen pen- 
toxide up to an atmosphere are presented. They 
were obtained by a static method in which correc- 
tions were made for the decomposition occurring 
in the gaseous phase. 

The formation of ozone and nitric acid from air 
in the high frequency corona: F. O. ANDEREGG. 

Electrometric titration of iodides and a practical 
potentiometer for such work: W. 8. HENDRIXSON, 
Hydrogen iodide is titrated in 2-normal sulfuric 
acid with standard permanganate. Sharp end 
points are obtained and the method seems accurate. 
Other oxidizing substances and also interfering 
substances are discussed, and further work is in 
progress, The potentiometer is a long tube-form 
rheostat, contact wound with oxidized resistance 
wire. The beam carrying the slide contact is grad- 
uated in millimeters; the instrument has been cali- 
brated, and measurements with it and with a stand- 
ard potentiometer show practically identical re- 
sults. 

The existence of the nucleus of the meta-hy- 
drogen, the possible presence of meta-hydrogen in 
hydrogen, and the evidence which indicates that the 
elements magnesium, silicon, nickel, copper, zine, 
and other elements of the atomic numbers from 28 
to 80 (mercury), are mixtures. The function of 
binding and cementing electrons: WiLu1amM D. 


HARKINS, 

Welding thermo-couples in the electric arc: 
James C. McCuLLoven. Base metal thermo- 
couples may be welded in a 15 ampére electric are 
providing oxidation of the wires is prevented by 
directing a stream of illuminating gas against the 
are, 

The solubility of helium; Hamitton P. Capvy, 
Howarp McKee Eusey, EMILY V. Berger. The 
authors found the absorption coefficient of helium 
to decrease steadily with rising temperature from 
0.00938 at 2° to 0.00836 at 30°. The only previ- 
ous series of measurements was made by Es- 
treicher, who found a minimum at 30°, but An- 
thropoff showed that Estreicher had omitted a cor- 
rection which changed his solubility nearly 100 
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per cent. in some cases, and shifted the minimum 
to 10°. The authors find no evidence of a mini- 
mum at 10° and that Estreicher’s results are about 
65 per cent, too high and the recalculated ones 
from 16 to 93 per cent. too high. 

Washing in hard water in the presence of col- 
loidal organic hydrosols: I, N, KUGELMASS. 

Mineral oil-soap jellies as a foundation for 
greases: Harry N. HOLMEs. 

A photometric method for the study of colloids 
and some applications to gelatine: 8. E. SHEPPARD 
and Freuix A. ELLIOTT. 

Protoplasm and fuller’s earth: G. H. A. CLOWEs. 


On colloidal absorption: the heterogeneous equi- 
librium between colloids and ions: A. Mut- 
SCHELLER. The subject matter of the paper con- 
sists of two parts; the first is experimental and 
the second part is theoretical. The experimental 
data given are those of changes caused by the 
addition of zine sulphate in increasing concentra- 
tions to uniform solutions of gelatine. The ex- 
periments performed are on (1) The migration ve- 
locities of the ions; (2) the changes of the con- 
centrations of the anions and cations; (3) the 
velocity of motion of colloidal particles; (4) the 
surface tension of the solutions; (5) the viscosity 
of the solutions; (6) the swelling of gelatine. 
The conclusions from these experiments are com- 
pared with the process of ion adsorption by oil 
drops as studied by Millikan and from the kinetic 
theory and Einstein equation, adsorption equa- 
tions of the type generally employed (H. Freund- 
lich & C, G. Schmidt) are derived. Various types 
of adsorption and the general properties of col- 
loids are reviewed as expressed by the equations 
derived. (1) Swelling, (2) Hofmeister series, (3) 
Valency rule, (4) the exponent, (5) the constant 
and temperature coefficient. 


A new form of hydrogen electrode apparatus: 
Feiix A. ELuiotr and S. F. AcRrEsE. 

Preliminary note on the use of the hydrogen 
electrode for measuring the separate ionization con- 
stants of polyacids and bases; specifically tartaric 
acid; Freuix A, Euuiorr and 8. F. Acrgx. 


The use of the hydrogen electrode in measuring 
the ionization of acid salts; Feuix A, ELLiotr and 
S. F. AorEx. 

A surface condensation error in certain measure- 
ments of vapor pressure by the gas current satu- 
ration method: ALAN W. C. MENzIEs. The con- 
densation of saturated water vapor on the surface 
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of not too drastically steamed and washed glass- 
wool, and also asbestos, was investigated under 
conditions arranged to parallel as closely as pos- 
sible those that have obtained in the case of many 
published investigations in which the gas current 
saturation method was employed. The results indi- 
eate that certain annoying irregularities, which, 
indeed, appear to have led some investigators to 
abandon their work by this method, become com- 
pletely explicable if the importance of this ne- 
glected source of error is fully realized. 

The explanation of the Tammann-Schottky-Par- 
tington anomaly; ALAN W. C, MENzIEs. Tam- 
mann found values, by the gas current saturation 
method, for the dissociation pressure of salt hy- 
drates from 2 to 5 per cent. higher than Frowein 
had found by the tensimetriec method. Partington 
by new measurements confirmed Tammann’s anom- 
alous results, in harmony with Schottky’s finding 
that the initial readings in tensimetric measure- 
ments are higher than the equilibrium readings. 
Explanations of the anomaly by Tammann, Nernst, 
Campbell, Partington and Brereton Baker are dis- 
cussed. Mindful of notorious precedent in the case 
of Charles II. and the Royal Society of London, 
the author re-examined the facts experimentally, 
and found that the real facts exhibit no anomaly. 

A_ differential Atan W. C. 
MENZIES. 

The crystallization of glass: a surface phenom- 
enon. The repair of crystallized glass apparatus: 
ALBERT F. O, GERMANN. 

The separation of the element chlorine into 
chlorine and meta-chlorine: WILLIAM D. HARKINS 
and C. E. BROEKER. 

A force, apparently due to mass, acting on an 
electron, and the non-identity of isotopes in spectra 
and other properties: Wimuu1AM D, HarkKINsS and 
LESTER ARONBERG. 

A study of the system ammonia, magnesium, mer- 
cury: ALBERT G. LOOMIs. 

The influence of pressure on the electrolytic con- 
duction of aqueous solutions: RALPH E. HALL, 

A new form of portable standard cell: C. J. 
ROTTMANN, 

Hydrous oxides: II, Hydrous aluminum ovide: 
Harry B. WEISER. 

Factors determining the degree of reversibility 
of precipitation of colloidal hydrous ozides: 
Harry B, WEISER. 


thermometer: 
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Spontaneous evaporation: Harry B, WEISER and 
EVERETT E. Porter, 

Negative surface energy: WILLIAM D. HarkkKINs 
and Y. C, CHENG. 

The formation of ammonia from nitrogen and 
hydrogen in the corona: WiLu1AM D. HakKINs and 
A, Morton. 

The electrical conductivity of dilute aqueous 8o- 
lutions of the alkali hydroxides: MERLE RANDALL 
and C. C, SCALIONS. 

The partial molal volume of the constituents in 
solutions of electrolytes: MERLE RANDALL. 

A revision of the atomic weight of antimony. 
Preliminary report: H. H. WiLuarpD and R. K. Mc- 
ALPINE. 

A separation and volumetric determination of co- 
balt: H. H. Wiuuarp and Dororny HALL. 

A new form of filtering crucible: H. H. WILLARD. 


Notes on the determination of chromium as 
chromic oxide: WM. H. BLANCHARD. 

The preparation of colloidal selenium: Victor E. 
LEVINE. 

A theory of catalytic action: CHas, W. Cuno. 

Radiation and chemical reactivity: Eric K. 
RmeaL. The radiation theory of chemical physi- 
eal action as developed by Trausy Marcelin Price 
and more recently by Me. Lewis, Bernouilli and 
Perrin, in the light of the Rutherford Bohr atomic 
structure offers a tangible interpretation for the 
mechanism of chemical and physical change; cal- 
eulation from radiation data leads to results for 
the latent heats of evaporation; electrode poten- 
tials and heats of reaction of various elements and 
compounds in close agreement with experimental 
results. Catalytic action on the radiation theory 
admits of various interpretations as to the possible 
modes of mechanism; these are briefly described 
and answered. 

Quantitative measurement of fluorescence: L. J. 
DesHA. The radiation from a mereury are in 
quartz tube, separated from most of the visible 
rays by a glass screen of the ‘‘Uviol’’ type, is al- 
lowed to fall upon solutions contained in the cups 
of the Kober nephelometer. Fluorescent sub- 
stances emit light which may be compared in the 
eye piece as in nephelometry. Solutions contain- 
ing one half to two parts of quinine sulphate per 
million in normal sulphurie acid yield readily com- 
parable results which are almost if not quite di- 
rectly proportional to the concentrations. Appli- 
cations as an analytical procedure are suggested. 
The work is being continued. 
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Some applications of sodiwm peroxide in an- 
alytical chemistry: W. M. STerNBerG. Some ap- 
plications of sodium peroxide to analytical proc- 
esses in particular fusions of lead and zinc ores in 
iron crucibles have been studied. The decomposi- 
tion is very rapid and complete in every case. 
When the usual proportion of sodium peroxide to 
ore (5 to 8 times the weight of the ore) has been 
used. If smaller amounts of the peroxide be taken 
the reaction in case of sulphide ores is rather vio- 
lent. The results in case of lead ores were uniform 
but low unless the standard solution has been 
standardized against a standard ore run by the fu- 
sion method. The procedure consisted in fusion one 
half gram ore in an iron crucible with about 3 to 
4 grams of sodium peroxide, dissolving the melt in 
water, adding 9.7 gram oxalic acid to reduce the 
lead peroxide. The solution was acidified with 
sulphuric acid boiled, cooled, lead sulphate filtered 
and washed with 5 per cent. sulphuric acid. The 
impure lead sulphate was dissolved in ammonium 
chloride, or ammonium chloride-sodium acetate mix- 
ture, heated to boiling and titrated with ammonium 
molybdate. In the case of zine ores the peroxide 
fusion was dissolved in ammoniacal ammonium 
chloride solution heated to boiling, filtered and 
washed with hot ammonium chloride solution, 
acidified with hydrochloric acid, heated to boiling 
and titrated with potassium ferrocyanide, after 
the addition of 50 ¢.c. of hydrogen sulphide water. 
Here also good results have been obtained if the 
solution has been standardized against the stand- 
ard zine ore D, or against zine oxide, both fused 
and treated in the way described, 
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